Cellular processing limits the heterologous expression of secretory component in mammalian cells.
Recombinant vaccinia-virus-based expression systems are very popular for the overproduction of proteins in mammalian cell lines. Both the double virus T7/vaccinia hybrid system and the single recombinant strategy based on the p11 K late promoter were evaluated for their ability to govern expression and secretion of recombinant human secretory component (SC), a glycoprotein associated with IgA in mucosal secretions. We report here that, while the T7 promoter is transcriptionally 3.4-fold more active than the p11 K promoter, no difference in levels of secreted recombinant human SC is observed using either vaccinia system to infect CV-1 cells. High transcription, and thus translation levels, lead to saturation of early processing steps involved in protein export. Both systems exhibit transient accumulation of comparable amount of recombinant human SC in the endoplasmic reticulum and/or the cis Golgi network, as demonstrated by immunofluorescence and endoglycosidase H (EndoH) sensitivities. Exposure of infected cells to tunicamycin results in similar inhibition of recombinant human SC export, further arguing that N-linked glycosylation is necessary for proper folding and subsequent secretion. Moreover, pulse-chase experiments indicate that newly synthesized recombinant human SC is not completely processed in a mature glycoprotein and that a portion of overexpressed SC might be degraded before it can be secreted. Recombinant human SC behaves identically to native SC in terms of kinetics of secretion and IgA-binding capacity. Our results indicate that optimization of expression systems should not only rely on the design of effective vectors, but also on the identification and clearance of the cellular bottlenecks associated with maturation of the secreted proteins.